Introduction
Teen birth rates in the United States declined to a new record low of 22.3 per 1000 females age 15-19 in 2015. In this same year, however, the teen birth rate in West Virginia (WV) was 31.9 per 1,000 females, and there remains high variability among counties. 1 Among the 55 counties in WV, some counties such as Monongalia and Gilmer fall well below the national average at 12.6 and 15.4 per 1,000 respectively, while others exceed the national average by nearly three times. McDowell County, located in southern WV has significantly high rates of teen births and school dropouts; problems that are closely related. 2 Risky sexual behavior is another concern among teens in WV. In 2015, 42.1% of high school students in the US reported ever having sexual intercourse in contrast with 46.7% of WV high school students. Of those WV high school students who reported ever having sexual intercourse, 13.4% reported having 4 or more sexual partners in their lifetime. In WV, 35.5% of high school students reported they were currently sexually active with 48.5% of them reporting no condom use and 12% reporting no form of birth control during their last sexual intercourse. 3 These behaviors can result in unintended health outcomes including pregnancy and sexually transmitted infections.
Marshall Teen Talk is an established, successful afterschool program within two high schools in McDowell County. This program teaches reproductive health using telehealth, which is the provision of medical counseling from a distant site through the use of teleconferencing communication. This program was started in the 2014-2015 school year involving only female high school students, 4 and due to positive feedback and improved self-efficacy measures among participants, was expanded to include male students in 2015-2016. 5 Based upon feedback from previous study participants, we expanded our education resources to include web-based modules housed on the program website (www.marshallteentalk. org). Reproductive health material is abundant on the internet, yet there is no monitoring system in place for content or accuracy. This study involved the development of evidence-based web modules housed in a safe environment for participant viewers. The purpose of this study was to evaluate the usefulness of these modules, along with their efficacy in improving reproductive health knowledge among participants.
Materials and Methods
Telehealth sessions entitled "Teen Talk" are an established part of an after-school program at the two high schools in McDowell County. In the
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Teaching Reproductive Health through Telehealth Sessions and Online Modules to Rural High School Students spring of 2017, this program was again offered to McDowell County students, with participation and survey completion voluntary. One telehealth session a week was held over the span of four weeks with separate sessions held for male and female students. The session topics included anatomy and physiology, relationship health, birth control, and STD prevention, and each session lasted about an hour. The telehealth sessions were facilitated by medical students who had been trained in the curriculum, with attending physician guidance. The material covered in each of the four sessions was adapted from the Family Life and Sexual Health (FLASH) curriculum, which is a comprehensive sexual health and sexuality curriculum that is widely used across the United States. Sessions consisted of realtime interactive activities and allowed students an interface for questions.
Data collection was accomplished through the completion of pre-and post-tests administered during each session. All students were provided with an ID number by a facilitator at the respective high schools to ensure that all data submitted was anonymous. The pre-test consisted of demographic information along with a set of twenty reproductive health knowledge questions. The post-test, which was completed after the final telehealth session, was comprised of the same twenty reproductive health knowledge questions and an overall assessment of the Teen Talk program. The 20 knowledge questions were multiple choice or true/false and were based on previously studied reproductive health knowledge assessment questions published elsewhere. 4,5 All data was submitted using an online survey tool on the Teen Talk website, www.marshallteentalk. org, using school computers or iPads at the sessions. The incentive for participation was provided in the form of drawings for Amazon gift cards for those in attendance and those completing the surveys. Also, funding for a trip to visit Marshall's undergraduate campus in Huntington, WV was provided for participants upon completion of the Teen Talk program.
This year's program included the new addition of four website modules available on the Teen Talk website. Similar to the telehealth sessions, the modules were optional to participants. The modules were available for access at any time, covered the same topics discussed at the telehealth sessions, and consisted of a set of short videos. At the end of each module, a short questionnaire of 6 evaluation questions was provided for completion. The modules were evidence-based videos developed by the principal physician investigator with assistance from Bulldog Creative Services, a website design agency.
Due to the exploratory nature of our study and the use of a convenience sample of participating students, sample size was not able to be calculated. Continuous variables were analyzed using t-test, and categorical variables were analyzed by chi-square or Fisher's exact test. For parametric tests, the normal distribution of data was confirmed by calculation of skewness and kurtosis. All statistical evaluation was done using SPSS v 22. As in previous years, pre and post knowledge scores were compared after completion of the program. In addition, students who completed the online modules were compared to those who did Scientific Study | WVMJ OA WVMJ OA Scientific Study | not to assess the effect of these modules on reproductive health knowledge. Approval from the University Institutional Review Board was obtained prior to evaluation of the program. Outcomes included Likert evaluation of telehealth sessions and online modules, knowledge from session pre-and post-tests, and post-test score differences among students completing the online modules.
Results
Thirty-five students (21 females and 14 males) attended at least one telehealth session. Twenty-nine of those students completed the initial knowledge and demographic survey. The average age of the participants was 15.4 (range, 13-18) with the 9 th grade having the most participants. Demographic Information is shown in Table 1 . Of the 29 respondents, 9 (31%) reported that they'd had sex before, 7 (24.1%) planned on having sex in the next year, and 14 (48.2%) were unsure. Two (6.8%) respondents intended to be pregnant within a year of taking the survey; both of which were in the 11th or 12th grade. Of the nine sexually active students, 7 of them reported using condoms most of the time, but only 4 reported using hormonal birth control. Ten of the students surveyed were born to mothers less than 21 years old. 42.8% of students' mothers achieved a college education while the majority of fathers (75.8%) achieved no greater than a high school degree or GED.
Of the 35 students who attended at least one telehealth session, 29 completed at least one module. Of the 29 students 37.9% (11/29) completed one, 17.2% (5/29) completed two, 31% (9/29) completed three, and 13.8% (4/29) completed all 4 modules. The 29 students that completed at least one online module were asked to evaluate their overall quality, ease of understanding, format and if they learned anything, as shown in Figures 1-4 . Over 60% rated the overall quality of each module as "excellent" (Figure 1 ). Students were split in the evaluation of how well the modules were to understand, with approximately half reporting they were "easy" vs. "very easy" (Figure 2 ). Format overall was found to be "good" on Likert scale evaluation (Figure 3 ), yet almost all students reported learning something from each of the modules (Figure 4 ).
Twenty-nine students completed the initial reproductive health knowledge test, and 24 of these At the final telehealth session (n=24), Likert scale evaluations revealed 20 students (83.3%) found Teen Talk to be "very effective," while the remaining 4 (16.7%) reported Teen Talk to be overall "effective" as a means to teach reproductive health. Nineteen students (79.1%) described themselves as "very likely" to participate in Teen Talk again in the future. All 24 students responded that they were "very likely" or "likely" to recommend Teen Talk to a friend.
Discussion
This prospective study again demonstrates that telehealth can be a useful tool for teaching reproductive health topics to rural teens. We previously reported the findings of this program with the telehealth intervention alone among 77 McDowell County high school females and males. Statistically significant increases in knowledge scores regarding both birth control and STD prevention were noted at six month follow up. Additionally, self-reported use of birth control and condoms were increased at six months compared to before the intervention. In that same year, the program was rated as "effective" or "very effective" by 91.9% of participants. 5 This year, with the addition of the modules, the overall Teen Talk program received a rating of "effective" or "very effective" by 100% of participants. Of those who completed the modules, the majority also reported learning something from them. This data suggests that the additions made to the program are helpful and provide better guidance on improvements and adjustments needed.
There is limited data about the provision of reproductive health education using internet sources. One study in China utilized a website to provide education on sex and reproductive health, sexually transmitted diseases, and contraception to an adolescent population. Compared to a control group where no education was provided, the group using the sex education website had a statistically significant difference in overall knowledge. 6 Internet resources 
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available must be used with caution. In a recent study evaluating YouTube content for accuracy about the intrauterine device contraceptive, one-third of the videos analyzed were found to have inaccurate information. 7 A similar study looking at YouTube content about the subdermal implant contraceptive found 26% of patient testimonial videos contained misinformation. 8 As there is no way to monitor content, accuracy, and safety of certain external social media websites, this study developed web modules housed within the Marshall Teen Talk website that would not link to other sources that may have inaccurate information. The development of the web modules was evidence-based and developed by the principal physician investigator who is an adolescent gynecology specialist. The intention of the modules was to describe in an "adolescent-friendly" way the material included in the four main sessions of Teen Talk. Future study will include modification of these modules based on the feedback of student participants.
While overall the modules were viewed favorably, they had a limited impact on overall knowledge. When comparing the post-test scores of students who completed 1 module to those who completed 2 or more modules, the difference in scores was not significant, possibly due to the small cohort. There was no way to randomize students into groups as all participation was voluntary. Thus a comparison could only be made between students who participated in the telehealth sessions to those who also completed online modules. There was no control group, and we did not evaluate the nonparticipants of the program for different demographic characteristics. Correlation of knowledge and demographic characteristics such as parental educational attainment or living situation was also not evaluated, yet these demographic factors could potential impact the type of student participant and knowledge base.
Strengths of this study include its prospective design and innovative nature. As Teen Talk continues to grow and expand, ongoing feedback from student participants helps shape the curriculum to one that is appealing and understandable to teens. The addition of the modules to the program granted students increased access to accurate reproductive health information and the opportunity to gain exposure to health topics outside the telehealth sessions. Incorporation of the modules allowed the telehealth sessions to be more interactive and less didactic. Feedback of the high school students was overall positive regarding the modules, but the format and presentation of the material received the lowest rating. As technology continues to change, there are many ways for a program such as Teen Talk to become more accessible and mobile.
In an age where internet access is ubiquitous, even in rural areas, there exists a unique opportunity to provide teens with accurate and evidence-based reproductive health knowledge in an agreeable and digestible format. Telehealth sessions and online learning modules could potentially be an approach that is replicated in other rural or urban areas of WV. Further research could involve studying online modules independently from other interventions and expanding telehealth technology to other areas outside the rural spectrum.
Conclusion
Telehealth remains an effective method in teaching sex education to teens in rural WV. The use of online modules was well received among participants, yet did not impact overall knowledge scores. Further study is needed to continue to develop teen appropriate online reproductive health resources.
